Introduction
In polar regions, heterogeneous reactions which occur on stratospheric aerosols and on polar stratospheric clouds (PSCs) are a crucial step in chlorine activation responsible for ozone loss [Solomon et al., 1986] . The efficiency of those processes depends on three parameters strongly linked to the temperature: particle type, surface area, and chemical composition in the case of liquid particles. Thus the way in which PSCs form is of primary importance. Our knowledge of PSCs formation has evolved over the past few years, particularly concerning solid particle formation. [Tolbert, 1996] . Tabazadeh et al. [1994] and MacKenzie et al. [1995] suggest that PSC Ia can be formed by freezing of STS. Zhang et al. [1996] show that NAT could form by nucleation on preactivated SAT. Tabazadeh and Toon [1996] suggest that solid type PSC could form through a metastable dilute HNO3/H20 solid phase. Other works point out that PSC Ia could be composed first of metastable nitric acid dihydrate (NAD) particles which could form in a strong warming event , and convert later into NAT [Middlebrook et al., 1992] . More recent studies suggest that NAT could form by nucleation on ice nuclei [Biermann et al., 1998 ]. Type II PSC would therefore be the first step in the formation of solid PSCs [Koop et al., 1997] . SAT particle formation was studied fi'om binary solution freezing experiments, although this mechanism does not occur under polar stratospheric conditions [Clappet al., 1997; Carleton et al., 1997], since the droplets are STS at temperatures at which they are supposed to freeze. SAT formation mechanism is therefore still unclear. However, SAT particles could play an important role in PSCs cycle formation: Koop and Carslaw [1996] have shown that SAT deliquescence could convert SAT aerosols into STS droplets, which could freeze later to produce solid PSCs [Iraci et al., 1998 ].
Our knowledge about the temperature at which solid particles are formed has also developed over the last few years. Koop et al. [1995] have shown that liquid particles would not freeze above the ice frost point (hereafter TiGe). Koop et al. [1997] PSC II, solid sulfuric aerosols supposed to be SAT, and liqdid particles. All the particles are distributed in 50 size bins from 0.001 gm to 100 pro. Figure 1 presents the pathways used in this code for particle evolution, as a function of temperature. As the temperature decreases, the liquid binary aerosols grow as STS by uptake of HNO3 and H20 from the gas phase. PSC II particles are the first solid particles to form from freezing of liquid droplets. The process begins at temperatures less than Tice-1 K. According to Koop et al. [1997] , particles can remain liquid until the Tice -3 K threshold is reached. During this freezing process, the condensed HNO3 and H2SO4 are conserved through the formation of an inner NAT shell surrounding a SAT core in the ice particle. All the sulfuric acid is in the condensed phase. As the temperature warms up, the ice particles evaporate, revealing the NAT core and NAT can evaporates to leave SAT particles. Size evolution of liquid, NAT, and ice particles due to the condensation/evaporation mechanism is taken into account. Heterogeneous nucleation of PSC II on PSC Ia is also considered when Ti• is reached. In the model we assume that SAT can return to liquid particles in two cases: when temperatures pass beyond the melting temperature of SAT, or when temperatures go below the temperature of SAT deliquescence [Koop and Carslaw, 1996] if no other solid particles exist. k=TSF (1) where S is the total area of a particle type considered for the considered particle type, F the mean thermal velocity, and ), the reaction probability. Reaction probability are taken from by AMON in the layer centered around 22 kin. These facts indicate that frozen aerosols are probably present in the corresponding layer. 5.1.2. Chemical trace species measurements of LPMA. At the level of the layer of solid particles measured by AMEN, the LPMA infrared remote sensing measurements of HNe3 and HC1 were 11.3ñ0.6 ppbv and 0.24ñ0.11 ppbv, respectively.
Synoptic Situation
The model was initialized in the same way as described in section 4.2. We calculate the temperature history of the air parcel from a 20-day back trajectory at the 520 K level (Figure  6 ), corresponding to 21.6 km (33 hPa), where the extinction coefficient for the larger wavelength is maximum. The temperature at the location of the measurement is 197 K, which is 11 K above Tice and more than 3 K above T•4^T. This is too warm to associate this solid layer with the presence of a PSC. Furthermore, the coldest temperature encountered along the trajectory is more than 4 K above the ice frost point (210 hours before the measurement), so we conclude from the synoptic temperature history that no PSC should have formed because of the warm temperatures. Furthermore, no solid particles are predicted by the model from the synoptic temperature history. The model interpretation of AMON solid particle measurements is then related to a previous mesoscale PSC event, which later evaporation led to the release of frozen sulfuric aerosol particles.
Mesoscale Interpretation

Mountain
Implications for Chlorine Activation
In order to evaluate the impact of lee wave activity on chlorine activation, model runs were performed with and without lee waves for the case of February 26, 1997. Time The aim of the present study was to interpret two sets of measurements performed in February 1997, which cannot be explained by synoptic-scale temperature histories. 
